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Since the last two main proposals for the classification of Neotropical primates 58 (Groves 2001; Rylands et al. 2000) , several new classification schemes at the genus 59 level have been presented for some groups (Byrne et al. 2016 ; Lynch-Alfaro et al. 60
2012a; Rylands et al. 2016; Schneider et al. 2012 ). The reason for such debate is 61 primarily rooted in the field of molecular phylogenetics, which, in addition to often 62 unveiling a much greater diversity of lineages than initially suspected, provides a 63 timescale on which this diversification occurred. Consequently, divergence time has 64 been widely adopted as an argument to support the classification of lineages of 65
Neotropical primates, following the proposal of Goodman et al. (1998) . 66
However, the use of the divergence time as a key criterion for taxonomic 67 classification in the genus level of Neotropical Primates has been discussed in recent 68 publications (Garbino 2015 ; Gutiérrez & Marinho-Filho 2017). These authors argue that 69 divergence time, as well as geographic distribution, is not a diagnostic character and 70
should not be used as the sole criterion in the taxonomic classification. 71
The recent taxonomic reclassifications at the genus level in Neotropical Primates, 72 however, are based on a robust molecular phylogeny that synthesize a number of 73 ecological, morphological and biogeographic parameters previously identified in the 74 In fact, the genus-level classification of Callibella humilis was based on little 152 material available for analysis and little information from the field. Almost two decades 153 after its description, the classification of dwarf marmosets remains controversial. Here, 154
we presented the first phylogenomic assessment of evolutionary relationship among 155
Amazonian marmosets' genera and a reappraisal of the classification of dwarf marmoset 156 arguing for the use of the genus Callibella. We included an entirely new dataset 157 obtained thorough fieldwork, and present the following information in our analysis: (1) 158 skull morphology, (2) body-size, (3) updated geographic distribution and the overlap to 159
Mico marcai. In addition, we provided an important start point for its conservation 160 assessment based on threats and phylogeny by calculating its EDGE score (Isaac et al. 161 2007) . In this study, we conducted five field expeditions between January 2012 and 168
February 2015 in the Marmelos-Aripuanã interfluve ( Fig. 1 ). Data collections were 169 carried out using existing trails. We recorded the number of individuals sighted, and if 170 the dwarf marmosets were associated with other primates. In 2015, we opened 10 171 transects in upland forests with an average length of 3.07 ± 0.63 km and 1 m width 172 keeping a minimum distance of 2 km between adjacent transects. We placed the 173 transects randomly in the study areas, totalling an effort of 271.6 km surveyed. The 174 transects were travelled twice a day by two observers moving at a speed of 1.5 km/h, 175 during the early morning from 7 to 11hs, and the afternoon from 14 to 17hs. We defined 176 an interval of two paused days after travelling each transect to reduce the impact of the 177 observers' presence on the primates' behaviour. When a group of marmosets was 178 detected, we counted the number of individuals to estimate the encounter rate. We Only adult specimens, determined by the complete erupted dentition and by the 193 complete fusion of the spheno-occiptal and spheno-ethmoidal sutures, were used for 194 craniometrics. We used digital callipers (precision 0.01 mm) to obtain craniometric 195 variables following (Hershkovitz 1977) . We analysed the data using a Principal The fragments were enriched via PCR. The A adaptor is a "Y divergent" (Coyne et al. 230 2004), resulting in the enrichment of only those ddRAD fragments with one P1 and one 231 A adaptor. Furthermore, the A adaptor contains a unique molecular barcode for 232 identification of individuals. Following the PCR enrichment, we selected fragments in 233 the range of 320 to 400 bp using the Pippin Prep (Sage Science). Based on the analysis 234 of complete primate genomes deposited in Genbank, we expected to observe ~ 12,000 235 ddRAD fragments in the range of 320 to 400 bp. This information was then used to 236 optimise the number of individuals to be analysed in each run of the IonTorrent PGM. 237
The complete ddRAD protocol, scripts for estimating the number of ddRAD fragments 238 in a given size range, and scripts for extracting ddRAD fragments from published 239 genomes are available on GitHub (https://github.com/legalLab). 240
To construct our phylogenetic trees we included fresh or dried tissues from C. Transamazonica highway. We also recorded C. humilis on the both banks of the lower 285
Manicoré River (Fig. 1) . Our records thus, extend the range of C. humilis to the left 286 bank of Manicoré River, but further surveys will clarify its presence throughout the 287 differentiates the three genera of Amazon marmosets -Cebuella, Callibella, and Mico -296 from each other (Fig. 2, Table S1 ). The first two components explained 96.5% of the 297 total variation of the data, with most of this variation explained by the first axis 298 (95.4%). Each cluster contains only allopatric species. The sympatric Callibella and 299
Mico are clearly discriminated along the first principal axis of the morphospace, while 300 less differentiation is evident between the allopatric Callibella and Cebuella along both 301 the first and second principal components (Fig. 2, Table S2 ). The species of the genus Silva et al. Classification of dwarf marmosets 10 shape and size is partitioned between the genera Callibella and Mico rather than among 304 species within the genus Mico. Comparison of specific features of skull anatomy of 305 Callibella humilis and Mico marcai, two sympatric marmosets, therefore reflects 306 differences in anatomical features of the supraspecific taxa Callibella and Mico (Fig.  307   S1) . 308
The surface of the parietal bone of M. marcai has a lower convexity, especially in 309 the areas of the occipital and frontal angles, giving a flatter appearance (Fig. S1 ). In in Callibella (Fig. S1) . 320 321
Molecular analyses 322 323
In the time tree phylogenomic analyses, Callibella and Mico were sister taxa with 324 100% posterior probability and an estimated 2.37 mya divergence; the age of the root of 325
Mico was estimated at 1.30 mya (Fig. 3) . Similarly, in the analyses of the mitochondrial 326 cytochrome b gene, Callibella and Mico were sister taxa with 100% posterior 327 probability and an estimated 2.33 mya divergence; the age of the root of Mico was 328 estimated at 1.05 mya (Fig. S2) . The same set of highly supported relationships were 329 observed in the maximum likelihood (RAxML) and Bayesian inference (ExaBayes) Callibella humilis has a much smaller and lighter body than in Mico species and 355 only slightly larger and heavier than Cebuella pygmaea, the smallest Neotropical 356
Primate (see Table S2 ). In addition, Callibella humilis also live in smaller social groups 357 and apparently has a lower densities when compared with its sympatric Mico marcai. In Since the late 1990's, the classification of marmosets has been in flux, in part due 368 to lack of or conflicting phylogenetic hypotheses, and in part due to differing 369 philosophical approaches to classification. In 1998, C. humilis was described as a 370 species of the genus Callithrix. This was prior to the proposal by Rylands et al. (2000) 371 that the generic name Mico is used for Amazonian marmosets found east of the Madeira 372 River, and that the pygmy marmosets found west of the Madeira River be placed in the 373 genus Cebuella (Tagliaro et al. 1997; Canavez et al. 1999; Chaves et al. 1999) . In 2003, 374 van Roosmalen and colleagues reanalysed the data of Tagliaro et al. (1997) including 375 sequence data of "Callithrix" humilis. "Callithrix" humilis was found to be the sister 376 taxon to the genera Cebuella+Mico, thus the authors reclassified "Callithrix" humilis in be considered equivalent to each other because they correspond to the same level of 394 biological organisation. The authors then suggest that an adopted classification scheme 395 should also bring the information that will facilitate the communication between be investigated to clarify this assumption, such as feeding ecology, home range, use of 420 the forest strata and formation of mixed-species group. Considering this evidence, and 421 adhering to the school of though that genus should convey information on the 422 evolutionary history in the higher-level taxon, we propose the following classification 423 for the marmosets: Table S1 Scores and contributions of each cranial variable in the first two principal 686 components of a principal component analysis of Callitrichinae 687 Table S2 A comparison of mean measurements recorded for Callibella humilis and 688
Mico sp. with values available for marmosets from previous studies. 
